AZD6244 (ARRY-142886), a potent inhibitor of mitogen-activated protein kinase/extracellular signal-regulated kinase kinase 1/2 kinases: mechanism of action in vivo, pharmacokinetic/pharmacodynamic relationship, and potential for combination in preclinical models.
Constitutive activation of the extracellular signal-regulated kinase 1/2 (ERK1/2) mitogen-activated protein kinase (MAPK) signaling pathway in human cancers is often associated with mutational activation of BRAF or RAS. MAPK/ERK kinase 1/2 kinases lie downstream of RAS and BRAF and are the only acknowledged activators of ERK1/2, making them attractive targets for therapeutic intervention. AZD6244 (ARRY-142886) is a potent, selective, and ATP-uncompetitive inhibitor of MAPK/ERK kinase 1/2. In vitro cell viability inhibition screening of a tumor cell line panel found that lines harboring BRAF or RAS mutations were more likely to be sensitive to AZD6244. The in vivo mechanisms by which AZD6244 inhibits tumor growth were investigated. Chronic dosing with 25 mg/kg AZD6244 bd resulted in suppression of growth of Colo-205, Calu-6, and SW-620 xenografts, whereas an acute dose resulted in significant inhibition of ERK1/2 phosphorylation. Increased cleaved caspase-3, a marker of apoptosis, was detected in Colo-205 and Calu-6 but not in SW-620 tumors where a significant decrease in cell proliferation was detected. Chronic dosing of AZD6244 induced a morphologic change in SW-620 tumors to a more differentiated phenotype. The potential of AZD6244 in combination with cytotoxic drugs was evaluated in mice bearing SW-620 xenografts. Treatment with tolerated doses of AZD6244 and either irinotecan or docetaxel resulted in significantly enhanced antitumor efficacy relative to that of either agent alone. These results indicate that AZD6244 has potential to inhibit proliferation and induce apoptosis and differentiation, but the response varies between different xenografts. Moreover, enhanced antitumor efficacy can be obtained by combining AZD6244 with the cytotoxic drugs irinotecan or docetaxel.